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commercial fertilization of the oceans, 
which could emerge as a new way for 
fuel-guzzling countries to engineer 
their carbon balance. Particularly, 
they criticize the size of the project, 
and the fact that it is located in the 
open ocean, while an international 
convention that Gabriel helped to 
set up in 2008 specifies that such 
experiments are only permissible for 
fundamental research, on a small 
scale, and in coastal waters. 
The last of these conditions is 
controversial in itself, as coastal 
waters will be more vulnerable to 
any ecological damage caused. 
The researchers on the project feel 
that they satisfy the spirit of this 
clause, however, in conducting 
their experiment in waters that have 
previously passed the coasts of South 
America and are therefore rich in 
organisms that can use up the extra 
iron quite rapidly. 
As for the scale of the project, size 
is always a relative matter. Lohafex 
researchers argue that, at an average 
diameter of 20 km, the region exposed 
to the extra iron will be much smaller 
than a typical vortex in the ocean 
currents of that area. It will also 
be smaller than the areas affected 
by the natural equivalent of the 
process, the dissolution of an iceberg 
breaking off from the Antarctic shelf. 
As for the amount of iron sulphate 
released, 20 tonnes of iron sounds 
like a lot, but spread out over 300 
square kilometres, this yields only 
70 milligrams of iron per square metre. 
As the debate heated up towards 
the end of January, the research 
ministry temporarily blocked the 
experiment pending further reviews. 
On January 26th, the research minister 
Annette Schavan gave the definite 
go-ahead, based on three additional 
expert reviews. It is also understood 
that the chancellor, Angela Merkel, 
who risked losing face over the 
agreement she signed, was strongly 
in favour of allowing the experiment 
to go ahead. Gabriel’s environment 
ministry responded with a press 
release emphasizing its continued 
disapproval. The only thing that both 
ministries seem to agree on is that 
they don’t want commercial-scale 
fertilization to become a reality. 
Pouring water on the concerns of 
the skeptics, a research paper based 
on the earlier Crozex project, which 
observed a natural iron boost that 
happened in the Southern Ocean 
in 2004–2005, reported a carbon 
sequestration efficiency that was 
77 times smaller than the value 
previously reported from another 
iron- induced bloom (Nature (2009) 
457, 577). While undermining the case 
for climate engineering, the data seem 
to suggest that the outcome of iron 
fertilization is very sensitive to the 
conditions under which it takes place, 
and that more detailed research — like 
Lohafex — is needed to better 
understand these processes. 
Meanwhile, out in the South Atlantic, 
the 49 researchers on board Polarstern 
have approached the area of interest 
and selected a precise location for 
the experiment, based on satellite 
imaging of ocean currents. After 
inspecting three separate eddies, 
the ship returned to ‘eddy 1’, located 
east of the target area, which had the 
desirable ‘closed core’ enabling the 
researchers to conduct the experiment 
within well-defined limits.
By the time the research ministry’s 
final approval came through, the crew 
had already pinned down the centre 
of eddy 1. Immediately after the go-
ahead on January 26, the crew started 
recording baseline data and filling 
the tanks with iron sulphate solution. 
The release of the solution started the 
following day, proceeding in concentric 
circles from the centre of the eddy, 
and covering a total surface area of 
300 square kilometres. As the relevant 
water layer was only half as deep as 
expected, the crew only released 10 
tonnes of iron sulphide instead of the 
planned amount of 20 tonnes. 
During the 45 days of measurement 
time, the scientists led by principal 
investigators Wajih Naqvi and Victor 
Smetacek are hoping to clarify many 
specific details of the algal bloom 
induced by the iron fertilization, 
including the species distribution of 
the algae that first benefit from it, the 
impact on the krill population and 
the wider food web, and the actual 
amount of carbon sequestration 
achieved by sedimentation of organic 
material. 
On-board instruments measure 
dozens of parameters, including the 
concentration of nutrients, dissolved 
gases, organic carbon, trace metals 
and the oxygen:nitrogen ratio of the 
seawater. Primary productivity is 
assessed by on-board incubation of 
samples that will later be analyzed 
at the laboratory in Goa, India. The 
molecular ecology research group 
on board the ship uses modern 
technologies like FISH (fluorescence 
in situ hybridization) to gain insights 
into the bacterioplankton composition 
and epifluorescence microscopy 
to determine cell counts and FISH 
counts. 
The mission will officially end in 
early April when the Polarstern arrives 
in Punto Arenas, Chile, to get ready 
for other, probably less controversial, 
projects. 
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unterwegsAfter decades of food supplies 
growing to meet at least the 
developed world’s demands, it 
came as a shock to attendees at 
last year’s G8 summit in Japan that 
‘global food security’ rose to the top 
of the agenda. Although the term is 
something of a misnomer, as one 
billion people have little food security 
and are malnourished or starving, 
depending to differing degrees on 
food aid, alarm bells rang. 
Is it possible to secure food supplies 
for nine billion people? Nigel Williams 
reports. 
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Last summer, food commodity 
prices began to soar as a result of 
crop failures, novel demands and 
speculation which led to panic and 
unilateral action by many states to 
protect or acquire food resources. 
A new report looks at these events 
and concludes that the next jolt to 
the system could be much more 
severe, unless international agreement 
and cooperation are urgently put 
in place to anticipate, manage and 
mitigate food shortages and ‘Western’ 
consumers become more aware of the 
demands their diet makes. 
The Feeding of Nine Billion: Global 
Food Security for the 21st Century, 
a report by Alex Evans for Chatham 
Magazine
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Home and away: Food production, such as rice in China, is becoming part of an increasingly 
complex global issue. (Photo: Keren Su/China Scan/Alamy.)House, the home of the Royal Institute 
of International Affairs in London, 
highlights the extraordinary success 
of agricultural production, through the 
green revolution and other means, 
which has largely kept pace with 
growing global demand. But new 
conditions now face efforts to feed the 
nine billion people on the planet, the 
report says. The billion estimated to 
have missed out and remain hungry 
are likely to soar in number in any 
future crisis as the global population 
grows and many more have growing 
demands.
The world came close to a global 
food crisis last summer which was 
only narrowly averted by the global 
economic downturn. “The outlook for 
global food security over the coming 
decades will be characterised by 
turbulence, uncertainty and risk”, the 
report says. “As the world’s population 
rises, as the material demands of 
an affluent ‘global middle class’ 
increase, as scarcity trends such 
as climate change, energy security, 
water security and competition for 
land make themselves felt and as a 
major global redistribution of power 
proceeds, so the challenges faced by 
the world multiply and interact in new, 
unpredictable ways.”
Between mid-2007 and mid- 2008, 
the issue of rising global food 
prices moved to the forefront of the 
international political agenda. Tens of 
millions of people were pushed into 
hunger and poverty as a result; civil 
unrest flared up in locations all over 
the world; more than 30 countries 
introduced export restrictions on 
food, even as many importing 
countries attempted to bolster 
supplies through subsidies and price 
controls.
Last June, the FAO held a major 
summit on food prices in Rome and 
a month later, at Toyako in Japan, 
food prices were firmly at the top 
of the agenda for the G8 summit. 
Neither summit produced much in the 
way of concrete outcomes, but both 
underlined the degree of high-level 
attention focused on the issue, the 
report says.
At the time many suggested that the 
most important driver of rising food 
prices was rapid growth in emerging 
economies, notably China and India, 
leading to a shift towards a more 
grain-intensive Western diet rich in 
meat and dairy products. “However, in 
recent months this argument has been challenged by analyses suggesting 
that biofuels have been the single 
most significant driver of higher 
prices,” the report says.
Whatever the cause of rising 
prices, the lesson was the increased 
pressure on agricultural production. 
The economic downturn has provided 
barely a breathing space to move 
beyond the last century’s green 
revolution. “Now a twenty-first century 
equivalent is needed — one that not 
only increases yields but that also 
moves from an agricultural model 
that is input-intensive to one that is 
knowledge-intensive,” the report says. “Genetically modified crops may have 
a role, but ecologically integrated 
approaches — such as integrated 
pest management, minimum tillage, 
drip irrigation and integrated soil 
fertility management — often score 
higher in terms of resilience and 
equitability,” the report says.
And there are certain to be 
physical constraints to any future 
plans. Only a tiny fraction of the 
world’s water is available for human 
use. Just 2.5 per cent of the world’s 
water is fresh, and two-thirds of 
this is inaccessible (locked away 
instead as glaciers, snow ice and 
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Britain is now following the lead of 
other countries such as Germany 
in seeking to exploit the realisation 
that second-generation biofuels are 
likely to be the only contenders in 
densely populated countries with 
little agricultural land to spare for 
fuel crops.
Last month a new research 
centre to help develop technologies 
for producing these fuels was 
announced. The hope is that sources, 
such as agricultural and timber 
waste, and organisms, such as algae, 
could be viable new sources of fuels.
The UK’s science minister, Lord 
Drayson, launched the £27 million 
Sustainable Bioenergy Centre with 
a mission to develop economically 
competitive and environmentally 
sound alternatives to fossil fuels.
Following the hubris surrounding 
the growing of primary biofuel crops, 
such as corn, sugar cane and oil 
palm, environmentalists quickly 
pointed out the potential damage 
of greatly increasing the land used 
for cultivation of such crops in 
most areas. And there is increasing 
concern about the impact of growing 
crops for biofuel production on the 
world’s food supply and the cost of 
key commodities such as sugar and 
corn. But many governments had 
already moved ahead introducing 
targets for minimum biofuel inputs 
into forecourt petroleum and diesel.
The sheer amount of such crops 
needed to impact on the amount of 
fossil fuels currently used eventually 
began to raise wider alarm.
Last year, along with many national 
governments that had raised 
unrealistic expectations about the 
availability and lack of environmental 
impact surrounding biofuels, the 
European Union reduced targets for 
the amount of biofuel required to be 
blended into petrol and diesel. The 
EU’s 10 per cent target for transport 
fuel to be biofuel by 2020 was 
changed last year so that the 10 per 
cent can come from any renewable 
source including fuel cells, hydrogen 
or solar power.
And Britain’s plan to have 
transport fuels containing 5 per cent 
biofuels by 2010 has been delayed 
until 2013.
The new UK research centre 
will have bases in six universities, 
including Cambridge, Dundee, York 
and Nottingham, and has been 
established by the government’s 
Biotechnology and Biological 
Sciences Research Council.
“The UK has a world-leading 
research base in plant and microbial 
science,” said Douglas Kell, chief 
executive of the BBSRC.
“By working closely with industrial 
partners, the centre’s scientists will 
be able to quickly translate their 
progress into practical solutions 
to all our benefit and ultimately, by 
supporting the sustainable bioenergy 
sector, help to create thousands of 
new ‘green collar’ jobs in the UK.”
The centre is certainly seeking 
new ways of creating biofuels. One 
project concerns the study of a 
marine wood borer, well known for 
its ability to digest wood, resulting 
in well-documented damage to the 
hulls of wooden vessels and other 
wooden marine structures. 
Researchers have identified the 
genes involved in producing the 
enzymes used by these borers to 
consume wood and are looking 
to create an industrial process to 
exploit them.
But Britain’s recent enthusiasm 
for second-generation biofuels lags 
behind German efforts. Last year, 
the company Choren Industries 
announced the building of the 
first second-generation refinery 
for biofuel production in Freiburg, 
Saxony. The company has  
developed a new technology 
known as the Carbo-V process, 
to turn wood waste into gas and 
then synthetic diesel. The hope is 
that later this year the plant will be 
producing 13,500 tonnes of synthetic 
diesel (Curr. Biol. (2008) 18,  
R447–R448).
The new UK centre plans to 
research processes that are 
sustainable, widen the range of 
starting materials, identify ways to 
make plant cell walls easier to break 
down and optimise fermentation to 
produce fuel.
The centre will draw in the UK’s 
plant and microbial scientists “in 
order to help develop technology 
and understanding to support the 
sustainable bioenergy sector,” 
said Kell.
Interest is growing into the 
development of second-generation 
sources, writes Nigel Williams.
Biofuel boostpermafrost). Of the remainder, the vast majority is groundwater, so 
that just 0.4 per cent of the world’s 
total freshwater is available at the 
surface as lakes, soil moisture, air 
humidity, marshes, wetlands, rivers 
and biomass.
And water is proving an increasingly 
critical component in agricultural 
activities. Earlier this month, the 
Chinese government declared an 
emergency for the first time over 
failing winter wheat crops covering 
millions of hectares in northern China, 
which is suffering the worst drought 
in more than half a century. Irrigation 
was only possible for a tiny fraction  
of the crop.
Today, the links between the 
world’s food and energy economies 
are stronger than ever and the more 
recent development of biofuels 
adds another degree of complexity 
to an already confusing web. And 
bilateral deals to share land between 
developing and developed countries 
adds to the complexity. For example, 
Madagascar is reported to have 
leased half of its arable land to a 
South Korean company for 99 years 
with no compensation other than jobs 
created on the farms.
The report cites the creation of the 
International Energy Agency after 
the first oil shock in 1973. Its job 
was to coordinate collective action 
in future oil crises, above all through 
an emergency response system. The 
report argues that there is a need 
for an equivalent body to deal with 
international food issues and help 
avoid the situation that emerged last 
summer.
The report also highlights the 
importance of individual consumers’ 
decisions in developed countries. 
People there need to recognise the 
huge impact that their lifestyles have 
on the rest of the world, especially in 
the context of global food markets. 
In addition to the growing use of 
biofuels, Western diets — full of meat 
and dairy products — are massively 
inefficient in terms of water, energy 
and grain use, and produce more 
carbon dioxide too. “They do need to 
realise the global impact of what is on 
their plates and in their car engines,” 
the report says. “Fundamental 
questions of fairness are at stake: 
Gandhi’s observation that there is 
enough for everyone’s need, but not 
everyone’s greed, is becoming truer  
all the time.”
